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(54) PICTURE DENSITY CONVERSION DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To appropriately convert an 
input picture density from an original without hue 
change. 

SOLUTION: In prescanning prior to main scanning, a 
color coordinate transformation part 21 transforms input 
RGB picture signals to color coordinate system signals 
(L*a*b* signals or the like of CIE) expressed by the 
lightness, hue and saturation of pictures and a histogram 
measurement part 25 obtains the distribution for each 
lightness level of lightness signals (L signals or the like) 
among the obtained color coordinate system signals. A 
conversion amount calculation part 26 obtains a 
lightness conversion amount (offset amount) based on 
the histogram distribution. Then, the main scanning of 
the original is performed and the input RGB signals are 
transformed to the L*a*b* signals or the like of the CIE 
by the color coordinate transformation part 21. A 
lightness conversion part 22 adds and subtracts the 
offset amount to/from the lightness signals (L signals) 
and converts the lightness. The color coordinate transformation part 23 inversely transforms 
the obtained lightness signals and original hue signals to RGB picture signals and a density 
conversion part 24 converts the obtained RGB picture signals to CYM (BLK) signals or the like 
and outputs them to a color printer 30. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] An image concentration inverter characterized by providing the following. The 1st color 
coordinate transducer which computes a lightness signal showing lightness of an image based on 
an inputted color picture signal The histogram measurement section which searches for 
distribution for every lightness level about a lightness signal computed by this 1st color 
coordinate transducer A lightness transducer to which lightness distribution of an input image is 
changed based on histogram distribution searched for by this histogram measurement section A 
concentration transducer which changes a color picture signal acquired by the 2nd color 
coordinate transducer which acquires a color picture signal based on a lightness signal changed 
by this lightness transducer and the original tint signal, and this 2nd color coordinate transducer 
into a signal which suited an output device 

[Claim 2] A lightness signal computed by said 1st color coordinate transducer is CIEL* a* b*. An 
image concentration inverter according to claim 1 characterized by being L signal in color 
system of coordinates expressed. 

[Claim 3] A lightness signal computed by said 1st color coordinate transducer is CIEL* u* v*. An 
image concentration inverter according to claim 1 characterized by being L signal in color 
system of coordinates expressed. 

[Claim 4] A lightness signal computed by said 1 st color coordinate transducer is an image 
concentration inverter according to claim 1 characterized by being an I signal, V signal, or L 
signal in a color coordinate expressed with a triangular pyramid or 6 pyramid model. 
[Claim 5] A lightness signal computed by said 1st color coordinate transducer is an image 
concentration inverter according to claim 1 characterized by being **** (BL) computed from an 
RGB code. 

[Claim 6] Said lightness transducer is an image concentration inverter according to claim 1 
characterized by computing the amount of offset of lightness based on histogram distribution 
searched for by said histogram measurement section, subtracting and adding said amount of 
offset to a concentration value of an input image, and performing lightness conversion. 
[Claim 7] Said lightness transducer is an image concentration inverter according to claim 1 
characterized by computing variation of lightness based on histogram distribution searched for 
by said histogram measurement section, multiplying a concentration value of an input image by 
said variation, and performing lightness conversion. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

"I.This document has been translated by computer. So the translation may not reflect the original 
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3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] This invention relates to the image concentration 
inverter for changing the inputted color picture signal into the optimal concentration for an 
output device. 
[0002] 

[Description of the Prior Art] After measuring the frequency for every level of the inputted 
picture signal in fields, such as a printer, conventionally, a picture signal is changed into the 
concentration according to the frequency distribution, and the image-processing method which 
obtained the image of proper concentration is learned. 
[0003] 

[Problem(s) to be Solved by the Invention] However, the conventional method aimed at 
processing of monochrome image, and when it was going to apply this method to the color 
picture, there were the following problems. That is, supposing variation differs, respectively when 
the conventional method is applied as it was to each signal (for example, R, G, B signal) of every 
[ of a three dimension ] since a color picture signal is a three-dimension signal at least for 
example, the color balance of the image outputted will differ from an input image. 
[0004] Then, supposing it keeps step with other channels at the same variation with the 
application of the variation obtained from the histogram about one certain channel (G [ for 
example, ] in a RGB channel), since it is nonlinear-like [ the color mixture property of a color ], 
hues will differ for every level. In the case of subtractive color mixture, especially like a color 
printer, the shift of a hue is remarkable. 

[0005] Then, the purpose of this invention is offering the image concentration inverter to which 
concentration's can be changed proper, collateralizing faithful color reproduction without causing 
change of a hue, even when dispersion in the image concentration inputted is remarkable 
between manuscripts like a color photography manuscript. 
[0006] 

[Means for Solving the Problem] The 1 st color coordinate transducer which computes a 
lightness signal with which lightness of an image is expressed based on a color picture signal into 
which an image concentration inverter according to claim 1 was inputted, The histogram 
measurement section which searches for distribution for every lightness level about a lightness 
signal computed by this 1st color coordinate transducer, A lightness transducer to which 
lightness distribution of an input image is changed based on histogram distribution searched for 
by this histogram measurement section, It has the 2nd color coordinate transducer which 
acquires a color picture signal based on a lightness signal changed by this lightness transducer 
and the original tint signal, and a concentration transducer which changes a color picture signal 
acquired by this 2nd color coordinate transducer into a signal which suited an output device, and 
said purpose is attained. 

[0007] In this image concentration inverter, frequency (histogram distribution) for every level of a 
lightness signal is measured among inputted color picture signals, and lightness conversion is 
performed according to that distribution. And an RGB code is called for from a changed lightness 



om io/r»ori— h<n/tran web cffi e'je 2004/03/11 



2/6 ^-v 



signal, the original hue signal, and a saturation signal, it is changed into still more suitable record 
concentration, and an actual output image is obtained. 

[0008] For an image concentration inverter according to claim 2, a lightness signal computed by 
said 1st color coordinate transducer in an image concentration inverter according to claim 1 is 
CIE. L* a* b* It constitutes so that it may be L signal in color system of coordinates expressed. 
[0009] For an image concentration inverter according to claim 3, a lightness signal computed by 
said 1st color coordinate transducer in an image concentration inverter according to claim 1 is 
CIE. L* u* v* It constitutes so that it may be L signal in color system of coordinates expressed. 
[0010] In an image concentration inverter according to claim 1, a lightness signal computed by 
said 1st color coordinate transducer constitutes an image concentration inverter according to 
claim 4 so that it may be an I signal, V signal, or L signal in a color coordinate expressed with a 
triangular pyramid or 6 pyramid model. 

[0011] In an image concentration inverter according to claim 1, a lightness signal computed by 
said 1st color coordinate transducer constitutes an image concentration inverter according to 
claim 5 so that it may be **** (BL) computed from an RGB code. 

[0012] In an image concentration inverter according to claim 1, an image concentration inverter 
according to claim 6 is constituted so that said lightness transducer may compute the amount of 
offset of lightness based on histogram distribution searched for by said histogram measurement 
section, may subtract and add said amount of offset to a concentration value of an input image 
and may perform lightness conversion. With this image concentration inverter, the amount of 
offset of lightness is computed based on acquired histogram distribution, and lightness 
conversion is performed by subtracting and adding this amount of offset to a concentration value 
of an input image. 

[0013] In an image concentration inverter according to claim 1, an image concentration inverter 
according to claim 7 is constituted so that said lightness transducer may compute variation of 
lightness based on histogram distribution searched for by said histogram measurement section, 
may multiply a concentration value of an input image by said variation and may perform lightness 
conversion. With this image concentration inverter, variation of lightness is computed based on 
acquired histogram distribution, and lightness conversion is performed by multiplying a 
concentration value of an input image by this variation. 
[0014] 

[Embodiment of the Invention] the gestalt of suitable operation of the following and this invention 
— attaching — drawi ng 1 — or drawin g 5 reference is carried out, and it is alike in detail and 
explains. First, drawing 1 is drawing showing the configuration of the image concentration 
inverter concerning the gestalt of 1 operation of this invention. This image concentration inverter 
20 is the RGB code inputted from the scanner 10 L* a* b* of CIE The color coordinate 
transducer 21 for changing into a signal, L* a* b* outputted from the color coordinate 
transducer 21 The lightness transducer 22 for carrying out lightness conversion of the signal by 
the predetermined method, L* a* b* outputted from the lightness transducer 22 The color 
coordinate transducer 23 for changing a signal into an RGB code, The concentration transducer 
24 for changing into a CMY (BLK) signal the RGB code outputted from the color coordinate 
transducer 23, and outputting to a color printer 30, L* a* b* outputted from the color coordinate 
transducer 21 From the signal, it has the histogram measurement section 25 for measuring 
distribution of lightness level, and the converted quantity calculation section 26 which computes 
lightness converted quantity based on the histogram distribution outputted from the histogram 
measurement section 25. 

[0015] Next, with reference to the flow chart of drawin g 2 , actuation of the image concentration 
inverter of the above configurations is explained. In drawing 2 , a scanner 1 0 ( drawing 1 ) inputs 
into the image concentration inverter 20 first the RGB image data which read by performing the 
press can for histogram creation (front scan) in advance of this scan (this scan) of a manuscript 
(step 101). Here, unlike this scan performed about all horizontal-scanning Rhine, a press can is 
performed every n lines. 

[0016] The image data read by the press can is changed into the color coordinate expressed 
with lightness and a tint (a hue and saturation) from an RGB code in the color coordinate 
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transducer 21 (step 102). Specifically, it is changed into the signal (following and L* a* b*. it is 

called a signal) of the L* a* b* color system of coordinates of CIE from an RGB code. 

Conversion in this case is performed by the following (1) - (3) type. 

L*=116[(Y/Y0) 1/3-16 ....(1) 

a* =500 [(X/XO) 1/3-(Y/Y0) 1 / 3] .... (2) 

b* =200 [(Y/Y0) 1/3-(Z/Z0) 1 / 3] .... (3) 

X0, Y0, and Z0 are the stimulus values of standard light and X, Y, and Z are expressed with the 
following (4) types here. 
[0017] 
[Equation 1] 

'x, 

(4) 





[0018] The histogram measurement section 25 is L* a*b* inputted one after another from the 
color coordinate transducer 21. The number of pixels for every level of a signal (L signal) which 
expresses lightness among signals is counted up serially, and histogram distribution as shown in 
drawing 3 is created (step 103). Here, drawing 3 (a) expresses the distribution acquired from the 
comparatively bright manuscript, and this drawing (b) expresses the distribution acquired from 
the comparatively dark manuscript. As shown in these drawings, usually it differs [ which is 
inputted ] considerably for every manuscript, and the tune of the brightness of a color copy is in 
the orientation for the tune of brightness to change fairly with the condition of photography, 
conditions of development, etc. especially in a photograph manuscript. Since the density range is 
wide especially when a manuscript is a transparency film, the concentration of the developed film 
tends to vary extensively. Then, although lightness conversion of an input image is performed in 
the lightness transducer 22 in order to rationalize the bias of such concentration distribution, it 
becomes the one point how the lightness conversion is performed. With the gestalt of this 
operation, lightness conversion only the predetermined amount of offset shifts [ conversion ] 
histogram distribution of the lightness acquired by the press can in the direction of a distribution 
center as a whole is performed. That is, in the converted quantity calculation section 26, the 
center of gravity X of distribution is first searched for by the following (5) types. 
[0019] 
[Equation 2] 

2 5 5 2 5 6 

X= 2 x f(x)/ 2 f(x) • ■ • (5) 

31-0 x — 0 

[0020] x is a lightness value which is the horizontal axis of distribution, and is divided here in 256 
steps of 0-255. f (x) is the frequency (pixel number) in the lightness value x. Next, the converted 
quantity calculation section 26 calculates the amount y of offset by the following (6) types using 
the center of gravity X searched for by (5) formulas (step 104). 
y=k (G-X) .... (6) 

It is the coefficient to which k determines the strength of a shift amount here. Moreover, G is 
the constant which determines the light and darkness of an average of the image, for example, 
when setting the center of gravity of the light and darkness of an image as the central value of 
lightness, it is set to G= 127. Thus, after determining the amount y of offset, shortly, a 
manuscript image is read with this scan and the read RGB image data are inputted into the color 
coordinate transducer 21 (step 105). The color coordinate transducer 21 is the RGB image data 
inputted one after another by the above-mentioned (1) - (3) type L* a* b* of CIE It changes into 
a signal (step 106) and inputs into the lightness transducer 22. The lightness transducer 22 is L* 
a* b*. Lightness conversion is performed by subtracting and adding the amount y of offset 
calculated by the above-mentioned (6) formulas to the lightness component of the signals (L 
signal) (step 107). Thereby, the image which has a bias in brightness is changed into the image of 
proper brightness. 
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[0021] L* a* b* outputted from the lightness transducer 22 A signal is inputted into the color 
coordinate transducer 23, and inverse transformation is again carried out to a RGB picture signal 
here (step 108). A phase is doubled for every pixel and, specifically, L signal by which lightness 
conversion was carried out by the lightness transducer 22, and the original tint signal (a hue and 
saturation signal) are changed into a RGB picture signal. The RGB picture signal outputted from 
the color coordinate transducer 23 is changed into the signal (in the case of a color printer, it is 
a CMY (BLK) signal) which suited the output device in the concentration transducer 24 further 
(step 109), and is outputted to a color printer 30 (step 1 10). 

[0022] Thus, with the gestalt of this operation, the amount of offset is beforehand calculated 
from lightness distribution of the image pixel for which it asked by the press can. It is inputted 
one after another with this scan, and is L* a* b*. Subtract and add the amount of offset to the 
lightness signal of the signals changed into a signal system (L signal). It is L* a* b* again after 
that. Proper concentration conversion according to manuscript image concentration can be 
performed without spoiling the color-balance of RGB, since the signal was changed into the RGB 
code. 

[0023] In addition, at the gestalt of this operation, the color coordinate transducer 21 is the 
inputted RGB picture signal L* a* b* of CIE Although it changes into a signal and L signal in it 
was dealt with as a lightness signal Not the thing limited to this but L* u* v* of CIE It changes 
into the signal of color system of coordinates, and you may make it deal with L signal in it as a 
lightness signal. Moreover, it changes into the signal of color system of coordinates expressed 
with a triangular pyramid model (HSI) or 6 pyramid model (HSV, HSL), and you may make it deal 
with the I signal, V signal, or L signal in it as a lightness signal. Furthermore, you may make it 
deal with **** BL (BL=kxRxGxB) computed from an RGB code as a lightness signal. Moreover, 
although the amount of offset which is lightness converted quantity is calculated and the center 
of gravity X of histogram distribution was used with the gestalt of this operation, you may make 
it compute the amount of offset by not being limited to this, detecting the value which serves as 
a peak of distribution, and substituting this for X of (6) types. 

[0024] Next, with reference to drawing 4 , the gestalt of other operations of this invention is 
explained. Drawing 4 is a flow chart showing actuation of the image concentration inverter 
concerning the gestalt of other operations of this invention. In addition, the configuration of an 
image concentration inverter is the same as that of drawing 1 . With the gestalt of this operation, 
a scanner 10 ( drawin g 1 ) inputs into the image concentration inverter 20 first the RGB image 
data which read by performing the press can for histogram creation in advance of this scan of a 
manuscript in drawing 4 (step 201). Here, a press can is performed every n lines like the case of 
drawing 2 . 

[0025] The image data read by the press can is changed into the color coordinate expressed 
with lightness and a tint (a hue and saturation) from an RGB code in the color coordinate 
transducer 21 (step 202). Specifically, it is L* a* b* of an RGB code to CIE by the above- 
mentioned (1) - (3) type like the case of drawing 2 . It is changed into a signal system. The 
histogram measurement section 25 is L* a*b* inputted one after another from the color 
coordinate transducer 21. The number of pixels for every level of a signal (L signal) which 
expresses lightness among signals is counted up serially, and histogram distribution as shown in 
drawin g 5 (a) is created (step 203). this drawing — a horizontal axis — Lightness x and an axis 
of ordinate — frequency f (x) — expressing — the minimum value of lightness distribution — 
Lmin and maximum — Lmax it is . 

[0026] Next, the converted quantity calculation section 26 changes such lightness distribution in 
linearity, and performs processing fitted to the output density range of the color printer 30 which 
is an output device. As shown in drawing 5 (b), when the expression range of a color printer 30 
(concentration (lightness) range in which an output is possible) is specifically set to y1 and y2 
(yKy2), the lightness value x is changed into the lightness value y by the following (7) types. 
y=(y2-y1) (x-xmin)/(xmax-xmin)+x1 .... (7) 

Here, they are xmin and xmax. It is the value defined as the minimum of the lightness level of an 
input image, and a maximum, and is set as follows, respectively. That is, about the histogram 
distribution ( drawing 5 (a)) searched for in the histogram measurement section 25, it sorts in 



m-*— / SH 1 bo.pq io/c^i-bin/tran = web_cgi_eije 2004/03/ 1 1 



5/6 ^— v 



order with small level (rearrangement), next frequency f (x) is accumulated sequentially from the 
smaller one of the lightness value x. Consequently, it is xmin about the greatest lightness value 
with which the following (8) types are filled. It is xmax about the minimum lightness value with 
which it carries out and the following (9) types are filled. It carries out (step 204). 
[0027] 
[Equation 3] 

E f (x) < k E f 00 . . . (8) 

1 -0 0 

[0028] 
[Equation 4] 

2 f(x) > k 2 f(x) • • • (9) 

I -0 0 

[0029] Thus, minimum xmin of an input image Maximum xmax Frequency can remove effectively 
the image and noise of lightness level which are not conspicuous few by setting, carrying out 
lightness conversion and making it output only the input image within the limits of it. It can print 
using effectively (to full) the output possible density range of a color printer 30. And the 
converted quantity calculation section 26 creates the look-up table which matched the lightness 
value x before conversion, and the lightness value y after conversion based on the result of the 
operation by the above-mentioned (7) types, and stores it in RAM which the lightness 
transducer 22 does not illustrate (step 205). 

[0030] After creation and storing of the look-up table for lightness conversion are completed, 
shortly, a manuscript image is read with this scan and the read RGB image data are inputted into 
the color coordinate transducer 21 (step 206). The color coordinate transducer 21 is the RGB 
image data inputted one after another by the above-mentioned (1) - (3) type L* a* b* of CIE It 
changes into a signal (step 207) and inputs into the lightness transducer 22. The lightness 
transducer 22 refers to a look-up table, and is L* a* b*. The lightness component of the signals 
(L signal) is changed (step 208). Thereby, frequency is changed into the image of lightness level 
which is not conspicuous few, or the image from which the noise was removed. 
[0031] L* a* b* outputted from the lightness transducer 22 A signal is inputted into the color 
coordinate transducer 23, and inverse transformation is again carried out to a RGB picture signal 
here (step 209). A phase is doubled for every pixel and, specifically, L signal by which lightness 
conversion was carried out by the lightness transducer 22, and the original tint signal (a hue and 
saturation signal) are changed into a RGB picture signal. The RGB picture signal outputted from 
the color coordinate transducer 23 is changed into the signal (in the case of a color printer, it is 
a CMY (BLK) signal) which suited the output device in the concentration transducer 24 further 
(step 210), and is outputted to a color printer 30 (step 21 1). 

[0032] With the gestalt of this operation, thus, based on lightness distribution of the image pixel 
for which it asked by the press can The look-up table for lightness conversion is created 
beforehand, and it is inputted one after another with this scan, and is L* a* b*. Conversion 
based on a look-up table is performed to the lightness signal of the signals changed into a signal 
system (L signal). It is L* a* b* again after that. The printed output which used effectively the 
output possible density range of a color printer 30 becomes possible, without spoiling the color- 
balance of RGB, since the signal was changed into the RGB code. 

[0033] In addition, although the look-up table for lightness conversion was created by (7) types, 
it is not limited to this and you may make it change the lightness value x into the lightness value 
y with the gestalt of this operation using the following (10) types. In this case, the lightness 
conversion which agreed with human being's vision property is attained. 
y=(y2-y1)(logx-xmin )/(logxmax -logxmin ) 
+ x1 ....(10) 

Moreover, although each explained the output device as a color printer with the gestalt of each 
above operation, it is not limited to this and this invention can be applied to color display 
equipment etc. 
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[0034] 

[Effect of the Invention] As explained above, according to the image concentration inverter of 
this invention, the frequency (histogram distribution) for every level of a lightness signal is 
measured among the inputted color picture signals. According to the distribution, perform 
lightness conversion, and since it asks for an RGB code from the changed lightness signal, the 
original hue signal, and a saturation signal, it changes into still more suitable record 
concentration and the actual output image was obtained Proper concentration conversion 
according to manuscript image concentration can be performed without spoiling the color- 
balance of RGB, and the hue and saturation of an input image can be reproduced faithfully. 
[0035] Since it was made to perform lightness conversion by computing the amount of offset of 
lightness based on the acquired histogram distribution, and subtracting and adding this amount of 
offset to the concentration value of an input image especially according to the image 
concentration inverter according to claim 6, an input image with remarkable dispersion in the 
brightness for every manuscript is convertible for the image of proper brightness like for 
example, a transparency film manuscript with comparatively easy data processing. Moreover, 
since it was made to perform lightness conversion by computing the variation of lightness based 
on the acquired histogram distribution, and multiplying the concentration value of an input image 
by this variation according to the image concentration inverter according to claim 7 Without 
spoiling the color-balance of RGB, the printed output which used effectively the output possible 
density range of a color printer 30 becomes possible, and frequency becomes possible [ also 
removing effectively the image and noise of the lightness level which is not conspicuous few ]. 



[Translation done.] 



/^cri-hi^/tran web csLejje 



2004/03/1 1 



* NOTICES * 



Japan Patent Office is not responsible for any 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1 ] It is a block diagram showing the image concentration inverter concerning the gestalt 
of 1 operation of this invention, and its periphery. 

[ Drawing 2] It is a flow chart for explaining actuation of this image concentration inverter. 
[ Drawin g 3 ] It is a histogram showing the lightness level distribution measured in this image 
concentration inverter. 

[ Drawin g 4] It is a flow chart for explaining actuation of the image concentration inverter 
concerning the gestalt of other operations of this invention. 

[ Drawing 5] It is a histogram showing the lightness level distribution by which lightness 
conversion was carried out with the lightness level distribution measured in this image 
concentration inverter. 
[Description of Notations] 
10 Scanner 

21 Color Coordinate Transducer (1st Color Coordinate Transducer) 

22 Lightness Transducer 

23 Color Coordinate Transducer (2nd Color Coordinate Transducer) 

24 Concentration Transducer 

25 Histogram Measurement Section 

26 Converted Quantity Calculation Section 
30 Color Printer 



[Translation done.] 
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CCD h^5Af+;Ii|gBIZJ:oT*Wt)^fctX h^"^ 

- © Bjg i= o £ *ifc mm.m^ t 7L©fen* 
i=*-^t a 7-n«««*»*» 2 g 

zo&2 (D&.mm&w>n\zj: o ti &*tfc* 5 -hams 

[§5*312] mzmi<D±mmx.isMizxyniiiiti 

■g>Bja«#iic 1 el* a* b* x-mtH^mmm^ 

fe It -i> L <B#T? fc * - 1 £ <k -T SR#3E 1 12® CO Hi 

•5)BJJHl-^liC I EL* u* v* x&£H&&&mmz 
«&g^«!£g„ 

-5 BJg<g-5§-ii=ft 3t£fc 14 6 ft Jt^E f^fS * *t£>fe& 
HKfclt-5 I m#£fcl4V<!#£fcl4L<I-^T?fe.&c£: 

■&B^j£11-§-|iRGB1S-^*vt,^:ai$tLSSS (BL) "C 
**::A:*1»«i:*-*R*fln BBOBBaBK&B 

So 

[B&316] 1irfEBJ|g£&ffl!l4. IMBfc* h^Alt 
a©*7-bv KfitJWJL. A*BB«>a«ttl=TOIM- 

«B*3I 1 ESOItiSKItSt. 

CK*«73 IWEWBBBttl*. ItrEfc* 
iBl»l=«fc -3 T*£> bfrfc tXh 75 izS-^T B 

BftBaXBSB. 

[BHaBflttKB] 

[00 0 1 ] 

[*W#B-*-*a«#B] *&B.8I4. XJiZtitcl}?- 

aBBa&£BSBl=B-*-*. 

[0002] 

14. A**;h.fcn«*#«)*U*^:r£©J»attt3!L 



fc±r% n*«#£{-aaBftffii=£i;feBai::xa 

[0 0 0 3] 

[*W*«»aLJ:3i:-r*Bfl] L**Ltt4»&. 

* Lck 5 if * J: => 6S5Bi<fco 

fc. *7-B««*l*. < <k t 3 &7tm 

^•TT-fc&fcto. 0IJAI43 <fc7c©&41-^- <01J*.I4"R. G, 
Bfl-if) CilC^S^^S^ro^^iSffi Lfcli^, Sit 

fe/<5>^l4A*Si«i:S'Ei:ciT L^5. 

[ooo4]f:t. $>£ 1 r 

5 A An b f# h> *i & 3E i b M. £ ti> <r> f- + * ; H c t ji ffl L x m 
-B<bfi(=»iLfc 60£6ttteli$BtlB<|-e 

*7-:7'J 5 lc, M;*;gfeC0«-&lcl4fe 

«C!)v7 h*^ LIN. 

[0005] *&Bjiog 6*ii4. av-^KJISI 

aaE*«BB*B«"r*cfefc*. 

[0 0 0 6] 

[«B*«»**fcto0>#«] R*3I 1 GRaBBR* 

asa*wa«***air*»i c 

B^Jg U ^ ;p cr k <T>-ft% #> % t x \- 7 v Aftaiias k . 

A » flr I r £ -3 L n T A * iS « tO BJ g ^ $ £ 1 b * i± -& B^ fi 
1 5£©fei»fll* t C»-JtNX * 9— B 2 

cofesflg^mait. zon20)&mmnmni~&^x® 

B«-r ^jgs^^sp t siii^TfjiE @ n ^MfiE-r «. 
[ooo7] croinass^sa-ei4, A***ifc* 

a*«!f*5*i4. fit. £a2iifeHa«*&7Ea&te 

OTi8aOTt*6RQB«*4<«»6*i, $&I=B 
«<HEBBBl=BB**iTBB©Ul*BB4»»&*t4. 
[0 0 0 8] R«a2Gtt(0Bfl[SBBBBBtt. R« 
31 1 IBB0BB&S K£SBC£l*-C. ffTGB 1 OTfeS 
«BB»l=J:yWUl*4l*Waffl^4«. C I E L* a 
* b* •cB*4x4feB«SRl=fclt4L«*-e**J:5l= 

[0 0 0 9] R*a3Gtta>B£a£££Sei2. IS* 

®1 IHSECDIl^iggSMgSI-fct^T. flGmirofeS 



(3) 
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* v* vm^ti^^mmmztsi-r^Lm^v&^^vi' 

[0010] HXgt4Gtt0>B*£aKft£BI±. 

fc I* L fe £ <fc ? L tc t ^ T fc & e 

[ooi i] RXasEttaiBttaaKftSai** it* 

*as*ih,£>fia: (bl) t» * 4 * 5 i-fc/sfcL 

[0 0 1 2] Hf«3S6tEtt(7)llttaSX»SBId:. If* 

*iS«a>»ftttl=1tTE^-7-b^ hg£2JDM3?LTB^a£ 
#&*ifcfcX h^A#ft(::»-3^TBJ3a<& 

[0 0 13] R3K9l7Gtt(DDiftilKKfttt(ld:. It* 

y?A#*lc*^Ti!Jia<D*<ta*ttaiU A^Hj^ 
©StaffilclirEK As*** CTWaK»Sfr5 «fe 3 l=« 

[0 0 1 4] 

[S«(Z>^J8] JUT. MM©»15S«(Z)^BlwO 

L* =116 [ (Y/YO) 1/3 - 
a* = 5 0 0 [ (X/XO) 1/3 - 
b* =2 0 0 [ (Y/YO) 1/3 - 

zcir. xo, yo, zoiia**fl)MMt*y, 

X, Y, ZI*;jfc(D (4) jtT?S*ni>o 

/ 

X 
Y 

z 



mi tt. **B^o)-sa<z)»ffl(c«4ii«ajtsEasii 

a* b* m^izm&-t z>tzdb<D&mmm&®>2 u.e 
aasE»»2 i ^6m***tfcL* a* b* m-^&ms. 
<nyj&vwmm&?&tzi5b<Dwig.&i$iU2 2t. una* 

a§ii2 2frt>&J3ttltzL* a* b* «-?§£R G B<I# 

3^6***ttfcRGB«#*CM Y (BLK) {I#l=: 
MLt*7-^U 3 0irffi*-r4fctf><DiBJtSEJft 
SU2 4i:. feff«ICft9 2 1 ^t>tti^)$tifcL* a* b 

[ooi 5] m2<D?n— ^ J p— h^#l LT. 

E2ictei*-c. o (bd \*mm 

Bm&T-$£m&&&&&mw2 oicA^r-s 

*>^i oi) o ::t\ ^ux+t>il t*-<TCD±^ 
[0 0 16] ^bX^>i:J: yK^ISt)*tfciii«-T— 

<*tffe(t* (fe^t^g) ic«feya**i€>feffiai=K*s 

(X-r^^l 0 2) . RGBjl^b 
«AtfC I ECOL* a* b <7)<I-S| (J*LT* L 

* a* b* m^tl^o ) CM^n^o C^tDt 
*0> (1) ~ (3) 3t(=«fcyfrtP*l4. 





1.1302 
0. 0601 
5. 5943 



[0018] txhy7Atta»2 5ii fe&*i£&as 

<5 Wt^103). m3 (a ) I* 

i*tt«»»i^Hw^6fi6*ifc»*ta-rt*a>'ca&«. 



I*. A*S4i5WWrtlc^)S:y»te*WA«ffl»-(?ft 

y, ^ic¥S^^[cfc^ri*}Sf$cott;^^«c7)ife^^ 



(4) 
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^>|:J:oT»6*ifc?B*©t^ Hf ^ A$Mfr£±i*i: 

2 5 5 2 5 5 

X= Z x f(x)/ Z 

[0 0 2 0] CCIC. x tt#ffi©««l^fc£WKffi-T*a& 
tj. 0~2 5 50)2 5 6&fe^#ltfci£>T*fc&o f 

(x) im&{Ix(Z&l*«MA (H*«0 T'fe^c * 
IC. ^&S£tiiSl2 6 1*. (5) a^*ftfcI6X$ffl 
*(D (6) SCICfcy^-^-b^ hiy (X 
f" ^ Zf 1 0 4) 0 
y = k (G-X) (6) 

fc* Gtt-t<DBl«<7) 5 F190B-«Bt*aA4SttT. #J*I4 

127i:« e C0j:5l:LTt7'b^HySaSL 

-^o/cRGB !H» ^ — 2 £fej£*l^iglSiJ2 1 fcA^) 
■j-ft (Xt*;?1 0 5) „ feJS«|E»«2 1 I*. 
Aa**l*>R G BE«-t-$ *±E<0 (1) ~ (3) it 
fZ^oTC I ECDL* a* b* fl^l^ift L (X*rv? 
10 6). f£g^&a52 2|CA*-f£o B^J££&Sfl2 2 
I*. L* a* b* «*©5*><0WKJS# ( L 
U JtlSCO (6) at?3Rtofc^-7-tz^ h*y SiTO**"*" 

[0O21] B^figE«»2 2A^6Ui***UfcL* a* b 
* «#(*fett«SE»«P2 3lrA***.. CCT'Sl/RG 

BW&mmzs£%i&£tiz> (x^^^i os) o 

\Z\t. WftK»ffl2 2T?B^Jt*»**LfcL«*t. 7EO 

£**3l±TRGBil««-S|l::KSr*. fe£*Il£l&SfJ2 

2 4 \Z&l\T Xlzm^Ltzm^ (*^ — "?'J 
>£<7)ig£l4CMY (BLK) If -St) |:J»4jl (X-x 
y^l 09) . — ^U>* 3 0^itB***t6 (X 
XV^I 1 0) o 

[0 0 2 2] Z<D*5\Z^ *mm<DMmT*i*. + 

*ITL* a* b* 11^^|zEm^n^<I^-CD3*»O0^Jt 
^iSl/L* a* b* RGBfl^tzRft-r^J: 

[0 0 2 3] fcfc. *l!lfi<7)^118-Cli, feffia«ft«U2 



«2 6lCj3l^T. 3fe<7> (5) stU: «k oT#*<0»'kX £ 

[0 0 1 9] 
[8312] 

f(x) • • • (5) 

1 l*A***LfcRGB|l<fc«-&* C I E (7) L* a* b* 

14. C I ECDL* u* v* feJS^^CDif-^fC^^ L. * 
(7>*tf>L«^£0,3j£{l-5§-<h: LTfty«5 J:5l=LTt * 
IV *fc. HftJt^-rJU (HS I) &tz\te 

(hsv, h s D -eaaF*t*feffi«s<7)«-§-(csEa 

t>^aj£*l&liilB L (BL = k xRxGxB) £BJj£ 

LrayiR5«fe5icLT4,«fciv *mmo 

tt4fll*aaSL. (6) SC(Z)X(zftALT*7H2 

[0 0 2 4] B4S#BBLT. *3SWGMfe<&SSllE 

(BJ&BSRW-f S. H4I4. **W<&*fc<Z)Sa<7mffil:: 

1 0 (Hi) l*»SW*X*-*>f=:5fcit** tXh?7 
AfNjS<Dfci&<D3f U***>*fTlV K^9^)feR6B 

Mi^T r -^Sil«;lJg^m^S2 oicA^-T^ (*t--j/ 

?201) o 3/UX*-V>l4[S2CDit^<!:^*£ 

[0 0 2 5] ^UX^-V>lCcfc y llc^lXbtLfc®^^- 
*I4. feffi«a«»2 1 |Cj3LNTRGB«^6WS*5 

^t;^* iz*yas*i*ftjs«i=iEais 

tl^ Uf7^202) o *<*6*]lwl4. H2CD^'&i:^ 
mz±&(D (1) - (3) 5tfCcfc y RGBll^bi^. 
ISC I E(7)L* a* b* it#^lr^^$ tX 
TAtt5M»2 5 1*. feffiS^»ai2 1 
;K£L* a*b* B^g$^-r<l^ (Lffl 

5 (a) iC^Ufc-fedttt^ h^^A^Sffja-T* 

3lJ£f (x) SSL, Wft»*(D«/Wll4Lniin , S* 

[0 0 2 6] £&S£fciJSfl2 614. COJioSW 

^y >^ 3 oa>as*BJteiaiza'&*ii-«ffl3i$fT3. 

S<*Wlel4, 05 (b) iz^Ltz&jlZ. J]^-7fi) > 



(5) 
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1 , y 2 (y 1 <y 2) t Lfci*, 3fc0> (7) A\z* 

y = (y 2 - yl) (x — x min ) / 
::t\ xmin , xmax 14. A*lHft<0BJ3ft 

##)fcfc* h^^A#flJ (B5 (a) ) l = Ol*T. L/-< 

«x<D/h*t^3&^JIIil=tHS f (x) S*ILt^<, 
3R<7) (8) a*aSfct"«*OBJJtflt* xmin 
tL. <fc<7> (9) a*»fc**W<DBJ3J£{i£xmax irf 
& 0 4) o 

[0 0 2 7] 

[ft 3] 

1 fOO < k Z fOO • • • (8) 

i -0 0 

[0 0 2 8] 
[»4] 

2 fOO > k 2 f(x) • • • (9) 

I -0 0 

[0 0 2 9] Z<D£o\Z^ Ar&BHfcOTBBxmin t±fR 
xmax *<B«Brt<BA*iIi*<B^£WSK» 

6o *LT. ^«*SiilfflJ2 6 1*. ±ISCD (7) 3tlw«fc 
ttllfl)«Mx«lttfl)BK 

fly t£ttfctttftz)l'y5 7vZf^ — 'J)i,£tttfLL > 0^ 
ftS6««2 2(Oia*L3B:t^RAM(ztt»-rs (Xt^^ 

2 0 5) o 

[0 0 3 0] Wm&&m<D)\sV$TvZf J T — -?J\s<Dttf& 

■ tt»*<»7-r££. ^£(4JI^iIj« 4 
oTBMMSy, K^flSotcRGBHtt-T — **felS«& 

2 1 I*. **£AA**i'5RGBH«' ! r — £ £±1ECD 

y = (y 2-y 1 ) (logx— xmin 
+ x 1 ( 1 0) 

£*^-:?U>*£ LTlftWLfctf. **0JJI4::*ilclfi 
[0 0 3 4] 

«»«Bl=«fc*itf. Art £ft/=*7-il«fi-^0>5 *>*E 



( x max — xmin ) + x 1 (7) 

(1 ) ~ (3) StKcfc^TC I ECDL* a* b * {f-^lC 
(Xf7^20 7) . WJ£gEjft»2 2lcArt-f 
&o BJ§J**«92 214. ;^^7 7?f-?^$#« 
L, L* a* b* ffi*fl>?*>(DBJlj£j«# (Lil-^) 
Uf^2 0 8) c Citxlcfcy. 

[003 1 ] KS£«ffl2 2*&ffirt**LfcL* a* b 

* «#l4feffi«K»»2 3[CA*S*U C-t^RG 

|Zl4, «aKft«2 2TWJt*»**lfcL«-9-i5c«)fe 

b tBrt £ tltz R G B!i«il-^I4. * blC;1jg^}&£U2 4 

(7>ii£l4CMY (BLK) |Z«Jft**l i^y? 

210) , ^37- r7'J>$3 0 — £ ft*) (Xf 1 ; 
^2 1 1 ) . 

[0032] zo>*?iz* ^mmcDMmx'it. 

^>l:<toT^<tAAmL* a* b* 

* a* b* m^^RGsm^iz^-r^^^izLtco 

[0 0 3 3] ftfc\ *361fi(D?Kfflt?l4. (7) 5tl=J:o 

Lfc*<. CHl=lfiS**L*t»0-T?l4ft<. «lxJ43fc<& 
(1 0) ^^ffi^TB^JSfltx ^B^Sfily ic^^-T^cfcO 
lcLT*4:l\> C<D«£KI4. AMOajt^tt^^y* 
SLfc «Sfca*< ^Ttt i ft «. 

) / ( i o g xmax — I o g xmin ) 

^ <b ft < nniiftiRai^je ctcasiEftffije^^^fr^ - 
t*<-e*. A^ii^cDfeffi^^jg^ssiicii^-r^ci 

[0 0 3 5] |§*^6t5KOil«;'gJ£^ftgMlc 
4*xl4. % &*ifcfc* h^^A»*lza-dL^rBBJe<D^ 
^-b-v Kfi*J5ttL. :<0t7t ^ hg^A^)il«CO;jg 
a«l=HD*»r 4 w T'B^igK^^fr^ 4 5 13 Lfc(0 
T% Jt«MHB*3fl:»ttffl31lcJ:y. 7 -r ;ua 



(6) 



ftl!B¥9-2 0 0 5 5 9 



mmo «fe 5 ic/isa r t o m s * o> « 6 o £ l ^ a * 

IB«*iBiE3tBfl**Oll«lzSE»-r4Ci:^-C#-& 0 * 
£*T? £vtZ LtzCDX^ R G B CD 7b "7 — M7>X^i^ 

? z ^ & < . >^ 3 oott^RTfliaattH* 

J3 <fc 1/ * (0 JH 52§fS ? n *v £ B fc £> o 



[H3] 




S£>I&ft £ ift S fc to © 7 a — — h T & £ o 
[»*(DlftW] 

1 o 

2 2 

2 3 (ff 2 

2 4 iUt^ifta 

2 5 fc*h^A*Hfl!lffl 

2 6 K&SJKai« 

30 ±^ — J l J>$ 



[H5] 




(7) 



?$B3¥9-2 O O 5 5 9 



[® 1 ] 



O 



CO f 
-H- I 



u 







& 




H 


** 














Vn 






Si 


K 


-4- 
ina 


JJ 





ii 












(8) 



1»BB J F9-2 0 



12] 



S101 



S102 



S103 



S104 



S105 



S106 



S107 



S108 



S109 



S 110 



( RGB-»L*i*bK ) 



1 



^-7 -try bfiYtWtt 



I 



( RGB— L*a*b*^ ) 



Y£jn&»-rs) 



(Ua*b*^RGB^) 

I 



(RGB-*CMY(BLK)^) 



[04] 



S201 



S202 



S203 



S204 



S205 



S206 



S207 



S208 



S209 



S210 



( RGB-»Lta W-y ) 

I 



TXmin, Xraax #s£&65 



Xmin, Xnax £gK»Jjg 



7 s - ^*A* 



I 



( RGB— L*a*b*^0 
I 



(RGB-CMY(BLK)^.) 



